WE live in an age when the livestock industry of this country has reached a higher state of development and is of immeasurably greater importance to our economy than it has ever been in the past. We have been warned repeatedly that we can no longer count on being able to cover all our deficiencies in food production by purchase from abroad because of the growing demand on existing supplies of a rapidly increasing world population and, further, that we could not afford to buy as much as we would like even if ample supplies were available. However that may be, it seems certain that the more food we can produce at home the greater will be our prosperity in peace and our safety in time of war. One of the important problems which faces us, therefore, is how we can best ensure that the health and productivity of farm animals are maintained at the highest possible level.
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Much of the newer knowledge regarding diseases and disease-producing factors which is the basis of many advances in preventive and curative medicine has been obtained from the study of animal diseases themselves but veterinary practice, like medical practice, has benefited to a considerable extent also from original scientific discoveries of a more fundamental and general character which have been found to be apWplicable to its own particular problems. During our time the study of vital processes in general, including those of disease, has been advanced at a far greater rate than ever before. New sciences have been directed to this study, new fields of investigation opened up and many new technical methods, some of them quite revolutionary in nature, are being applied. On the face of it, therefore, the future would appear to be full of promise, but I personally am not satisfied with the present position regarding animal disease in this country.
EPIZOOTIC DISEASES
Much of the progress made in the control of animal diseases has been related to those which are infective in nature. There is an important group, the so-called epizootic diseases, which are scheduled under the Diseases of Animals Acts. Here Great Britain enjoys an advantage over most countries by reason of her geographical position, which materially helps to prevent the introduction or reintroduction of infection from abroad. Hence cattle plague, contagious bovine pleuro-pneumonia, sheep pox, glanders and epizootic lymphangitis of horses were long ago eradicated and have never recurred. It is true that rabies was reintroduced after the First World War through a breach of import regulations but there has been no further recurrence since that outbreak was suppressed. Parasitic mange was eradicated two years ago and sheep scab has almost, if not quite, reached vanishing point. Neither of them is likely to give trouble in the future. Of those that remain foot and mouth disease, swine fever and fowl pest are viewed with real concern and anthrax is an annoyance.
Foot and mouth disease.-The great menace which this constitutes to our flocks and herds was amply exemplified by its most recent visitation from the Continent which occurred nearly two years ago. At one time it spread so fast and affected so many animals that there were misgivings as to whether it could be got under control by the policy of slaughter except at too great a cost in cattle and money. As has happened before in such circumstances the policy became the subject of vigorous criticism, much of it singularly ill-informed, though perhaps understandable in the circumstances. In view of the seriousness of the outbreak a Committee was set up "To review the policy and arrangement for dealing with foot and mouth disease in Great Britain and to advise if any changes should be made in the light of present scientific knowledge and the technique and ~24 Proceedings of the Royal Sociey of Medicine 2 administrative experiences gained in recent years in this and other countries". The Committee has travelled very widely in the execution of its task and studied all sides of the question. Its report is awaited with interest and we cannot be sure what it will contain. The slaughter policy has the strong support of the veterinary profession and the farming community of this country. The grounds on which that support is based are very strong ones indeed and I shall be surprised if the Committee, after sifting all the evidence they have heard at home and abroad, does not reach the conclusion that it would be greatly to our disadvantage to abandon the slaughter policy, at any rate until a completely effective method of protection has been elaborated and then only if its use can be justified on economic grounds.
Swine fever.-As is the case with foot and mouth disease, swine fever is likely to remain a continual hazard so long as we import the infection in meat from abroad. The numerous cases which have occurred during the last few months have drawn attention to the need to encourage farmers to use crystal violet vaccine, a safe and reliable prophylactic. Normally they are loth to go to this trouble and expense unless there is immediate risk of their animals being exposed to infection. As a result nearly all pigs in the country to-day are susceptible but a scheme is now being put into effect which should encourage the use of vaccination as a routine procedure, particularly among breeding stock.
There appear to be great possibilities in the lapinized virus recently introduced as a vaccine in America and it is to be hoped that it will prove possible to adapt it for use in this country, for not only is it capable of stimulating a stronger and more durable immunity than crystal violet vaccine but it is much easier to prepare and handle. There is also the hope that extension of vaccination in countries from which we import pig meat will materially reduce the incidence of virus therein.
Fowl pest.-Here the situation seems more complicated and this is the one epizootic disease which has become more troublesome in recent years. Following the original outbreak in 1926 and the second one in 1933 it was not seen here again until 1947 when it became widespread as the result of infection introduced in carcasses from abroad and was only controlled by rigorous measures involving the prohibition of movement over wide areas and the slaughter of affected and in-contact birds. Though the imports have been controlled since 1950 the disease has continued to occur with a fluctuating incidence due partly to contact with infected swill from ships and also partly, it is to be feared, to the disease having become endemic in a few areas. The situation calls for vigorous measures aimed at the detection and elimination of affected flocks, for the disease, when not in the acute form, can be most insidious. That it may cause endless trouble if it once becomes firmly established, is evident from experience in America and other countries where resort has had to be made to vaccination which, though it produces a lasting immunity, has certain disadvantages inherent in the tendency for the vaccine strains of virus to spread to other birds and raise difficulties with regard to diagnosis and otherwise.
Before leaving the subject of epizootic diseases I would again emphasize the value of the restrictions we impose on the import of living animals into this country. We are not infrequently reminded of the protection they afford us against rabies, cases of which occur from time to time in animals during the quarantine period when they can be dealt with safely. Attention has also been drawn to this matter recently in connexion with the importation of live pigs from Sweden and the risk that they may bring with them a disease, contagious rhinitis, from which British pigs have so far been immune. As this is a very insidious complaint the pigs are being kept under close observation for a year or two to enable prompt measures to be taken in case the disease should appear. Concern has also been expressed as to the possibility of these imported pigs being affected with trichinosis and C'ysticercus cellulosaw infection (the cause of measly pork) from both of which British pigs have long been free. Here it would be very difficult to specify any period of quarantine which could be regarded as safe and both these parasites may infect man. To illustrate the danger a well-known member of our meat inspection service has pointed out that Cysticercus bovis infection (measly beef) which was almost unknown in British cattle before the Second World War, is now met with daily in abattoirs due, it is believed, to the influx of European refugees during the war. Viewed in this light, import restrictions, however drastic they may appear on the surface, are not to be regarded as a mere nuisance.
NON-SCHEDULED DISEAsES
I now turn to other affections of a more insidious nature, the effects of which are not so striking as those of the epizootic diseases but which are even more important from an economic point of view. Let us take, for example, those which at the outbreak of the last war were considered of outstanding importance as major diseases of dairy cattle-tuberculosis, brucellosis, mastitis and Johne's disease-and look at the position to-day.
Tuberculosis.-The first serious attempt systematically to tackle the problem oftuberculosis among our cattle was the introduction by the Ministry of Agriculture in 1935 of the attested herds scheme which aimed at building up clean herds by tuberculin testing and the elimination of reactors. A good start had been made when war broke out, particularly in areas where the incidence of the disease was low, but the scheme was then partially suspended. Since being brought back fully into operation in 1944 it has made substantial progress. The number of attested herds has risen rapidly from 17,000 in four million head of cattle or 42-5% of the total cattle population. The scheme is on an entirelyvoluntary basis but it offers herd owners a number of inducements in the shape of various bonuses on milk sales, improved market value of animals, particularly of pedigree stock, and better health generally. When a substantial proportion of the herds in an area of suitable dimensions has been attested, powers are taken to declare it a so-called "free-testing" area, which means that the Ministry undertakes for a given period to test the other herds in the area with a view to their qualifying as. attested herds. At the end of that time any remaining herds are compulsorily tested, reacting animals are slaughtered, and compensation is paid to the owners. When all reactors have been removed the area is declared an attested one. At the present time approximately 20 % of the total cattle in Britain are included in one or other of these types of area, all of which should shortly qualify as attested areas. Many of these areas are those in which the original incidence of the disease was low but good. progress is being made in other parts and, although some of the worst affected will remain to be dealt with last, there are grounds to justify the hope that the process of elimination will be completed throughout the country within a reasonable time and will, moreover, be carried through without any serious effect on the milk supply. The fear of this was at one time held to exclude the application of such an attempt to eradicate the disease in a country where its incidence was as high as here. The Danes have just announced that they have succeeded in eliminating the disease in their cattle after a campaign lasting eighteen years, and the Swedes, who started in 1937, have not much farther to go. But for the unfortunate decision to suspend our scheme during the war we might by now have been within measurable distance of the same goal. The elimination of bovine tuberculosis from cattle will lead to a great improvement in their general health and will also remove the danger of their spreading the infection to man and other animals.
Brucellosis.-The introduction of S 19 vaccine in 1944 has done much to reduce the losses due to abortion and infertility which result from the disease. This is an instance where a policy of vaccination appears to have practical and economic advantages over the alternative one of attempting to build up and maintain herds free from infection in face of all the difficulties that exist. Though the method may not provide a solution to the whole problem, the results of its use, so far, suggest that the incidence of brucella infection is being reduced and may eventually reach a point at which the institution of a programme for its complete elimination might be considered. This was the idea with which the vaccine was first introduced in America.
Infertility.-As mentioned above, the use of S 19 vaccine has removed one of the most frequent causes of impaired fertility in cattle. The study of many other aspects of the condition, which may be of genetic, nutritional, hormonal or infective origin, has yielded information of value in prophylaxis and treatment but there are many obscure problems awaiting solution in this sphere. The practice of pregnancy diagnosis has been of great service in revealing the existence of infertility and permitting early investigation of its origin in bulls and cows. In this connexion the importance of semen quality is widely recognized especially in relation to artificial insemination programmes. This practice of artificial insemination is now well established in this country. It has shown itself capable of improving the quality of our herds as well as playing an important part, subject to proper safeguards, in reducing the spread of venereal diseases.
Mastitis.-Considerable relief from the almost hopeless position in which we for so long laboured in seeking an effective means of controlling mastitis in cattle, was at last obtained when penicillin became freely available for use in veterinary practice. It is effective in the treatment of the common contagious form of the disease caused by Streptococcus agalactia? and it, along with other antibiotics, has been used with a fair but by no means uniform measure of success against most of the other forms. Much has been learned of the factors which predispose the udder to infection and this has been applied in devising preventive measures.
Johne's disease.-This is proving one of our most difficult problems and we are in little better position to-day than in the past. The disease appears to have become more widely spread and there are those who now regard it as the most important disease of cattle in many areas. We have learned much in recent years about the causal organism and its habits and have come to appreciate its wide distribution among the cattle population involving as it does a high proportion of cases of latent infection to those of overt disease. We are thus only now beginning to realize the extent of the problem. The two most promising lines of control would appear to be (a) the rearing of calves free from infection so as to avoid the risk of contact during the most susceptible period of their lives, and (b) vaccination which, though it has some drawbacks, appears to convey a measure of protection in the majority of cases. Unfortunately the diagnostic tests are not of sufficient specificity to serve as a basis for an eradication scheme like that now in operation against tuberculosis because they yield cross reactions in animals infected with other acid-fast bacteria.
THE TREND OF INFECTIOUS DISEASES
In this brief survey of some of the more important infectious diseases there have been several indications of the fact that the overall disease picture is subject to continual change. This is seen to occur partly as a natural phenomenon, partly as a consequence of some action deliberate or otherwise on the part of mankind. Frequently the cause is hard to find. Forty-five years ago Salmonella abortus equi infection was a menace to the thoroughbred breeding industry of this country but it disappeared soon afterwards for no apparent reason and to the best of my knowledge has not recurred.
A similar disease in sheep due to S. abortus ovis which was at one time prevalent, particularly in the Eastern Counties, is now seldom encountered. An even more striking and providential example of recession of incidence occurred in the case of neurolymphomatosis of fowls which, prior to the Second World War, had gained such a hold, in the ten years or so since it was first recognized here, as seriously to threaten the prosperity of the whole poultry industry. A marked improvement followed the compulsory reduction in poultry stocks necessitated by the war and it has since been largely maintained. Again, as the incidence of brucellosis has been reduced by the use of S 19 vaccine, not only have abortions due to Vibrio fretus been more frequently detected but this organism has come to be recognized as a frequent cause of venereal infection, capable of bringing about the termination of pregnancy in its early stages and thus an important cause of infertility, so-called. These are only a few of the examples which might be quoted, but they serve to emphasize the fact that the underlying causes of such phenomena demand the most careful study. Many aspects of the natural history of disease have in the past received scant attention in face of the overriding need to devise methods of prevention or treatment, specific if possible, and it is clear that xtiological, epidemiological and ecological considerations have too often been neglected. These are fit subjects of long-term research which could well be undertaken in university departments.
Among the diseases which fall into other categories I would just mention those due to vitamin and mineral deficiencies-absolute or conditioned, mineral imbalance, effects of trace elements, endocrine and other metabolic disturbances; a vast field of which only the fringe is as yet explored. These factors all have a tremendous influence on animal health and production. They present many difficult problems, some of which have long defied solution and others are constantly arising as the result of changed methods of crop and animal husbandry. New systems of management of grassland and fodder crops have subtle effects on animal nutrition and well-being. These constitute a challenge to veterinary science which has become so many-sided that it can only be met by the most comprehensive organization of effort.
REQUIREMENTS OF THE SITUATION
Our general position in regard to the maintenance of animal health in the widest sense of the term, and this implies the maximum efficiency in production, calls for most careful consideration. Our losses from disease alone are enormous. The latest estimate is that issued by the Organization for European Economic Co-operation (O.E.E.C.) in a report on the control of livestock disease in European countries (1952) . This was drawn up by a working party of veterinarians appointed to examine the existing position of control of the diseases of livestock in member countries. They reported that "the losses caused by livestock disease in the United Kingdom, for instance, have been conservatively estimated at about £80,000,000 per annum or about 15 % of the value of the total output of livestock products". This is a situation which we cannot afford, but it can only be improved by the acquisition of more knowledge and by the fuller application of what we already possess. It demands increased expenditure on research, more trained personnel and better organization. The money should be made available from Government sources. A sum equivalent to quite a modest percentage per annum of the estimated loss would permit of considerable expansion of research activities if sufficient workers were available. At present many potential research workers are attracted to clinical practice by the better financial prospects it offers and teaching is also adversely affected thereby. It seems reasonable that the salary of one engaged in teaching and research should be equivalent to that of the clinician and eventually no doubt this principle will be conceded.
Of very special importance is the organization of research and this has so far proved inadequate to meet our current needs in connexion with animal health and disease. At present it is in the hands of the Agricultural Research Council which also advises on aU that pertains to the numerous other sides of agricultural production. Lord Rothschild, the Chairman of the Council, has recently expressed the opinion that "the present organization of Agricultural Research in this country is clumsy, irritating and ripe for rejuvenation". I would go further and suggest that his Council is charged with a task which it is beyond the capacity of any single body to undertake successfully and the sooner this weakness is recognized the better. The problems of animal health in their scope and complexity as well as in their nature are just as formidable as those which confront the Medical Research Council and there is every reason why they should be entrusted to a separate body constituted on analogous lines which would study and advise on the present situation and would foster the necessary research programmes.
